Space does not allow review here of the national freshwater policy environment (covered in Eppel, 2014) or of the actions taken or neglected at either the national or regional levels over the first 20 years of the Resource Management Act 1991 (RMA). Suffice it to say that Canterbury's water governance, which is the focus of this article, is now dealing with water management issues that are the product of over 150 years of European settlement and land use for farming, and some shortsighted, if not neglectful, regulation from 1991 to 2010. Rapid change to intensive dairying in a number of regions, but most notably Canterbury, 2 led to rapid decline in the water quality of many of Canterbury's rivers and lakes. Fish and Game New Zealand's national Dirty Dairying campaign, prompted by this rapid decline in water quality, led to the Dairy and Clean Streams Accord in 2003, and its successor, the Strategy for Sustainable Dairying 2013-2020, through which industry leaders took steps to mitigate and change dairy farmers' environmental impact by fencing streams and planting riparian margins to slow nutrient run-off into waterways.
This article is based on a qualitative analysis of publicly available documents and a series of interviews with participants in the development and implementation of the Canterbury Water Management Strategy (CWMS), launched in 2009. In the following sections I introduce the CWMS by identifying some of the circumstances which led to its development, and the CWMS becoming the official water resource management blueprint in Canterbury. I then examine the contents of the strategy and the processes involved in its creation and promulgation. The CWMS is now five years into its implementation. Some distinctive processes have been developed to achieve its goals, which, given their novelty, demand inspection and understanding by people generally interested in complex governance processes, and also by people involved in aspects of natural resource management in other jurisdictions, national and regional. I conclude the article by addressing the question of whether it is possible to make judgements at this point about the likelihood of successful water management outcomes for the region and the country from this approach, and what more is needed.
Where did the CWMS come from?
In its first 20 years of operation under the RMA , the Canterbury Regional Council (generally known as Environment Canterbury or ECan) approved individual water resource consent applications on a first-come, first-served basis, without the benefit of a regional plan for freshwater management. With ten significant water catchments and large groundwater systems, fresh water seemed an unconstrained resource which could be harnessed for economic benefit. ECan's water quality focus in that period was on point-source contamination from manufacturing and agricultural processes such as freezing works and wool scours. There was little recognition of the growing importance of diffuse sources of freshwater contamination from surface run-off in rural and urban areas.
The CWMS was officially launched in 2009 but its gestation goes back at least to 2000, and has a number of parents. The official owner of the CWMS today is the Canterbury Mayoral Forum. This body consists of the mayors of the ten territorial areas in the Canterbury region (one of which is Christchurch City) and the chair of ECan. Canterbury has 58% of all water allocated for consumptive use in New Zealand, and 70% of the nation's irrigated land. Water is highly valued by the regional community for a variety of economic, environmental and social reasons. On-going land use change, primarily in the form of irrigation development, continues to increase demand for water abstraction. At the same time, there has been a shift in values within communities towards greater recognition of the Tangata Whenua's values for water, and towards increased protection of the natural environment and maintenance of bio-diversity. As a result, there is increasing conflict over the allocation of water for abstraction and for maintenance or improvement of instream values.
In the absence of an effective vehicle for strategic regional management of the development of Canterbury's water and land resources, central, regional and local government were concerned that ad hoc actions by one group might foreclose on protection or development options that provided greater benefits over the long-term to the environment and to the community as a whole. (Morgan et al., 2002) The study became a multi-year one, during which information was gathered on the potential long-term requirements for water; the capacity of the region to meet those requirements; the water resources that would come under the most stress; and the reliability, over the long term, of water supplied from natural systems for abstractive uses. A second stage in 2004, commissioned by the Mayoral Forum, identified the potential for water storage in Canterbury, the areas that could be irrigated and the impacts on river flows, while a third stage evaluated the environmental, social, cultural and economic impacts of the water storage options. Evaluation was done by a reference group of people from across Canterbury with a wide range of interests: Ngäi Tahu as tangata whenua, and farmers, irrigators, anglers, recreationists and environmentalists. The reference group completed its evaluation of water storage options for the Hurunui area at the end of 2006 and began evaluating options for South Canterbury and the Waimakariri and Rangitata rivers.
The chief executive officer of ECan from June 2003 to 2010, Dr Bryan Jenkins, an environmental planner, is widely credited as a principal architect of the transformation of the Canterbury Strategic Water Study into the CWMS. He had come to the ECan role with a knowledge of collaborative approaches to the governance of common pool resources, such as land and water, based on the work of Nobel prize-winning economist Elinor Ostrom (Ostrom, 1990; Jenkins, 2011) , with prior experience of the benefits of the collaborative approaches to environmental management in Australia. He championed the symbolic, although probably mostly cosmetic, Living Streams programme, which involved local communities in projects to enhance the health of waterways in their local area.
Some ECan councillors were also advocates for having an overall plan for water and all its aspects, from biodiversity through to flooding and drainage, which would result in the concerns of objectors being addressed during planning. Angus McKay, the current mayor of Ashburton, adopted this approach in guiding consents for some developments in his
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region. Other councillors, mainly those with non-rural constituencies, seem to have been more intent on stopping development and refusing consents. The tensions between these two perspectives within ECan only increased as the dramatic rise in dairy conversions in Canterbury became more apparent to the wider population of urban Canterbury. Table 1 shows regional changes in total dairy herd numbers between 1994 and 2013: Canterbury has one of the most dramatic (a 500% increase), within a national trend of 68.9%. More irrigation and the application of nitrogen-based fertilisers made it possible to farm more cows per hectare and encouraged conversions from other land uses, such as forestry (Parliamentary Commissioner for the Environment, 2013) .
In response to community concerns about the impact these changes were having on water quality, 3 the focus of the Canterbury Strategic Water Study shifted to include consideration of sustainability and water quality and the need to understand community water values more broadly. The study progressed, slowly but methodically, accumulating measurement data and consulting with the community between 2000 and 2010 (Whitehouse, Pearce and McFadden, 2008; Jenkins, 2011) , and in hindsight appears to have had an educative effect and enlisted community support for a more strategic approach.
Changes to the Local Government Act in 2002 gave the act a focus on sustainability and the four 'well-beings' (economic, environmental, social and cultural). Emboldened by this change, or principally because of frustration with the current processes, multiple judicial challenges to ECan's authority and ECan's inability to regulate effectively in the absence of a regional plan (Kirk, forthcoming) Source: Statistics New Zealand and water allocation, and the fact that ECan serves a widely disparate geographical area which needs different local foci, including specific urban and rural needs … a common feeling of frustration at many of the issues Canterbury councils faced when dealing with ECan. These included lengthy time frames for issuing consents; frequent delays and inconsistencies which meant often councils were facing penalties and extra costs such as paying for duplication of specialist time, monitoring and associated administration. The mayors also noted a number of occasions that consents were often held up by what their councils considered to be minor matters. Inconsistency when dealing with ECan was cited as a common problem also, with a lack of experienced staff, often with no or limited local knowledge, and high staff turnover both possible reasons for this. The (then) Mayor of Ashburton, Bede O'Malley, said the staff turnover at ECan had been 'historically high' . This often meant consent processes had to be started over again when new members of staff took over. 'Lack of community engagement' , a disappointing 'lack of openness' , lack of dialogue and consultation and a lack of direction were all aspects of Ecan's performance which needed review. (Dangerfield, 2009) The minister of local government and the minister for the environment, hearing these concerns, commissioned a review of ECan by former National government minister Wyatt Creech (Creech et al., 2010) . The immediate result, the dismissal of the elected council and its replacement by seven appointed commissioners with Dame Margaret Bazley as chair, triggered a national outcry about this suspension of democracy.
The Environment Canterbury (Temporary Commissioners and Improved Water Management) Act, passed in April 2010, required that ministers 'must appoint Commissioners who collectively have knowledge of, and expertise in relation to: (a) organisational change; (b) fresh water management; (c) local authority governance and management; (d) tikanga Mäori, as it applies in the Canterbury region; and (e) the Canterbury region and its people' (section 14) and that the commissioners 'must as soon as practicable establish a process for seeking advice from the mayors of the territorial authorities in the Canterbury region on local issues that affect the exercise of the powers, and the performance of the functions, of ECan' (section 21).
This act also brought a number of other remarkable changes which, in the words of its preamble, 'provide the Council with certain powers that it does not otherwise have to address issues relevant to the efficient, effective, and sustainable management of fresh water in the Canterbury region' . In particular, it conveyed upon the newly appointed council, which continued to have the status and responsibilities of ECan under the Local Government and Resource Management acts, the power to impose a moratorium on the granting of consents, and replaced some sections of the RMA for Canterbury -regarding, for example, how water conservation orders could be imposed -and limited the grounds for appeal against water conservation orders and any plans issued by ECan to matters of law (for a more detailed account, see Brower, 2010; Brower and Kleynbos, 2015) .
What is the CWMS and how is it being implemented?
At the time the commissioners were appointed, continuation of the CWMS was not a foregone conclusion. The CWMS is a statement of shared values and outcomes for water resource management in Canterbury. Its vision is: 'To enable present and future generations to gain the greatest social, economic, recreational and cultural benefits from our water resources within an environmentally sustainable framework.' It identifies targets as an agreed way to measure progress towards this outcome, 4 and includes a set of goals, applying from 2010, that reflect the fundamental principles. Targets are then set for 2015, 2020 and 2040 to provide a set of long-term environmental, social, economic and cultural outcomes reflecting a sustainable development approach to achieve the goals. The detail of how these targets are to be met is worked out at the local level with input from the community concerned through ten zone committees (one for each major water catchment in the region and one to oversee region-wide infrastructure and co-ordination issues) (see Figure 1) .
The zone committees, established progressively by ECan and the respective territorial councils since 2010, are joint committees under the Local Government Act 2002, which, among other things, means that they are subject to the Local Government (Official Information and Meetings) Act 1987. The committees are advisory to ECan and the relevant territorial council and operate under terms of reference. Nominations for membership were sought from the local communities in each zone. Rünanga, ECan and the relevant territorial councils also have a member on each committee and membership has been refreshed regularly since then. Zone committee members are required to give effect to the fundamental principles, targets and goals of the CWMS; be culturally sensitive, observing tikanga Mäori; give consideration to and balance the interests of all water stakeholders in the region in debate and decision-making; work in a collaborative and co-operative manner, using best endeavours to reach solutions that take account of the interests of all sectors of the community; promote a shift in philosophy from an individual rights basis for using water resources to a collective interests approach to water management.
Committee members are selected with considerable thought to their ability to work constructively with those holding different views. As well as reflecting a particular perspective, members often have deep roots in the community arising from regular contact with other interests, such as the farmer who is also a recreational angler and whose children like to swim in the local stream.
We look at geographic spread -if everyone is coming from one part of the catchment then you miss out on parts of the community's experiences; we look at sector representation -balance is essential; we look at gender mix -that's really important because they hear different things in the community. We look at skill set -there is quite a broad assessment criteria. So when people are sitting in front of us we might say, well you would both be very good, but when we look at who is already on the committee and what is missing, we need more of [one than another]. Or if we conclude we don't really need any more people but we really like what you bring, how can we get you involved in a catchment group, like another layer of the zone committee process so that you can use your skill sets there. (Atkinson, 2014) At least one of the ECan commissioners attends zone committee meetings regularly, along with the representatives of the district council and Ngäi Tahu. Expert advisors can be called on for scientific input. The intended outcome for each catchment is a zone implementation plan or ZIP, which sums up the local priorities for freshwater management. Reaching this point can be a lengthy process and many remark on the difficulties inherent in working collaboratively.
We are four years in now. Our ZIP was developed over about 18 months and was a very interesting process … we all bring our experiences and expertise and we do come from different backgrounds … In those early days there was quite a bit of laying your cards out on the table, letting everyone have their say, and listening and understanding each other … We developed respect for each other and respect for each other's approaches and where they were coming from. (McKay, 2014) A ZIP typically includes recommendations to amend ECan's rules: for example, in relation to the amount of nutrient that can be allowed to leach from farmland or the minimum flow required on a particular river. ZIPs might also include recommendations for additional flow, water quality monitoring or action on biodiversity. Recommended rule changes are taken up by ECan using its powers under the RMA to create or amend the regional plan.
This last sentence makes the translation to a plan amendment sound simple, but it elides the tricky processes required to translate the wishes of a community into the statutory rulemaking of ECan, dictated by the RMA. This needs to occur while balancing two very important tenets which coincide when top-down rule-making meets bottom-up and middle-out collaborative processes: maintenance of the trust of the community and the community collaborative capital generated through the processes of consultation carried out over several years by the zone committees; and exercise of ECan's statutory obligations, Since 2010 ECan has promulgated the long-awaited National Regional Resources Plan (NRRP), which had been a work in progress for some years.
including the necessary independence of their decision-making. That this delicate balance has been achieved so far has much to do with the careful wisdom of the ECan commissioners and the quality of the relationships that have been established between the commissioners and the zone committees and the wider Canterbury community. Commissioner David Caygill welcomes the process of arriving at the water management rules for a particular zone:
The right way is as much what we all agree to do. There are tests as to whether what we are doing is working or not. But if we are agreed to do it this way, then does it really matter that Australia does it this way or America does it slightly differently. Our approach might reflect our different culture or it might reflect circumstances or it might just reflect that this is the bargain that we struck here. Which is also why I am untroubled by the thought that at a zone level we end up with outcomes/ bargains that are different in different zones, if they are agreed. A good example might be that having set a particular nutrient limit, a particular zone might agree to allocate it/divide it up in a way that reflected historic usage more than another approach would. Another zone might be more concerned with current land use. Another area again might be happy with a minimum for everyone and only allocating above a certain level. If you end up with different bargains in different areas, does that really matter, if the local people are comfortable with their bargain? That is what I took from Elinor Ostrom's work: the diversity, and the absence of common patterns other than the requirement for buy-in. (Caygill, 2014) Since 2010 ECan has promulgated the long-awaited National Regional Resources Plan (NRRP), which had been a work in progress for some years. It subsequently revised its regional policy statement to which all such plans (including district council plans) are subject and replaced the NRRP with a shorter and more accessible land and water regional plan (LWRP).
Significantly the LWRP includes, for the first time in Canterbury, rules that limit the discharge of nutrients, especially nitrates. ECan is no longer focused solely on point source discharges, but now has rules addressing diffuse pollution as well. (ibid.) It is intended that the work of each zone committee will over time and where necessary be adopted by ECan as a subregional chapter of the LWRP. While it would be desirable to carry out this process in every zone simultaneously, ECan has the expert resources to meet the requirements for measurement and analysis for only one sub-regional plan at a time. The first zone committee to reach this stage is Selwyn-Waihora. 5 Christina Robb from ECan describes the process that happens at this stage:
When the sub-regional planning process rolls into town, you get four scientists, three economists, a social scientist, all the cultural opportunities, TRONT 6 puts some resources in to help the rünanga. So some of the attraction of the sub-regional planning process is the resourcing that comes with it from us [ECan] and others.
The sub-regional plan is where the decisions lie about what the actual [nutrient] load is … It's where that real action, with the numbers involved, happens. We already know that in Waimakariri, because they are a red zone, new development is only going to happen if the existing people reduce their leachate. When we do the sub-regional plan we will be able to tell you by how much. You can have different options for how much growth you are allowed. We can tell you the milk solid effects, the drinking water costs. We can produce 20-30 technical reports about all the things that you need to think about when you are making that call. And we are getting better at it. Because we are learning and some of the information about, like, how much it costs a dairy farmer to reduce nitrates by 20% -we have done that sum. (Robb, 2014) This does not mean that other zone committees are marking time. There are many issues and actions that zone committees have identified that do not require inclusion in regulation for action to take place. For ECan and the zone committees a big focus has been farm environmental plans as an engagement and education tool for gaining farmer buy-in to more environmentally sustainable farming practices:
We need to get a change in mindset; make it natural that people do good management practice and look after their water. It [becomes] just something that they do because they want to do it … One of the things we are trying to encourage, is to not only fill the Farm Environmental Plan out, but not file it away in the bottom drawer. It's a living document that you use. It's got to While litigation is still threatened or initiated, Bazley or one of the other commissioners is quick to meet with people in the community to both understand the issue in depth and to negotiate a satisfactory resolution.
be doing something. For example, irrigation efficiency, you might say … at the moment not a lot of people have moisture meters, tapes in the ground that tell you whether you need to water, or some scheduling information. You might say that in five years, I will have that put in. You'll give yourself a decent amount of time because it's quite expensive. Or you might not have 30 days' effluent storage, so you might say that by year whatever, I will have done that. (McKay, 2014) What is the likelihood of CWMS success?
I began this article with the refrain 'there had to be a better way' , and progress towards this better way is viewed through the eyes of those seeking that way from where Canterbury's water management was in 2010. Past neglect cannot be undone quickly, if at all. People who wanted a better way tended to think that the litigious culture that had arisen under the operation of the RMA by ECan was wasteful of time and resources. ECan's failure to take a strategic and longer-term view of water management and its inability to make progress on an agenda to make better use of the region's water through irrigation from 1991 to 2010 was also an issue. Since the implementation of the CWMS began, the rules have been made clearer through the LWRP and litigation has ceased to be the default response to ECan decisions. While litigation is still threatened or initiated, Bazley or one of the other commissioners is quick to meet with people in the community to both understand the issue in depth and to negotiate a satisfactory resolution.
The wider community appears more supportive of Ecan, but this could reflect distraction with earthquake recovery work, and could become more visible with the return to having some elected members of ECan in 2016. 7 The first national policy statement for freshwater management under the RMA was not promulgated until 2011, nearly 20 years after the passing of the RMA, with the objective of maintaining or improving 'the overall quality of fresh water within a region' . In 2014 this was amended to include 'bottom lines' for a few aspects of water quality and a requirement to report on ecosystem health and water quality (Ministry for the Environment, 2014). These were generally seen as positive steps towards helping regional councils do their job. But water ecosystem experts would like them to be stronger: for instance, by specifying a level at which visible invertebrates such as mayfly and caddis fly larvae, which signal ecosystem health, can survive in reasonably high numbers 8 (Joy, 2014 ; Parliamentary Commissioner for the Environment, 2015a).
Adding to the omissions of the past, two factors now affecting water quality in Canterbury (and Otago, Southland and Waikato) are ongoing increases in dairy herd numbers and land area devoted to dairying, facilitated by increased irrigation; and historical water-use consents granted over the years by ECan and only recently, or yet to be, acted on. When the appointed commissioners took over in Canterbury they decided not to revisit previously agreed consents, which, according to David Caygill, would have been a massive and problematic exercise, as well as controversial and probably court-contested given the strict processes laid out in the RMA for the review of consents.
What we decided to focus on was strengthening the actual rules, in particular getting in place rules that for the first time set limits on the discharge of nutrients from farmland. Without those rules in place there would have been no basis against which to review existing consents. The increase in land intensification meant that the crucial issue in Canterbury is not water quantity but water quality: above all, limiting the discharge of nitrogen/nitrates, and for this we needed rules. (Caygill, 2015) Into the foreseeable future there is likely to be an increase in irrigated land, facilitating more intensive farming and making increased nutrient runoff into waterways likely. The new national bottom lines and the ECan LWRP requirements aim to regulate this. Jenkins notes, however, how problematic the parallel achievement of reduced nitrate loads and increased irrigation will be: 'existing users will need to adopt better than good practice management and incur cost' (Jenkins, 2014, p.13) . Commissioner David Caygill and others involved in the CWMS admit that the water quality trend is likely to get worse before it gets better, largely because a large proportion of Canterbury's water is trapped in underground aquifers which will continue to be affected by past diffuse pollution for decades to come. This view is shared by the parliamentary commissioner for the environment (Parliamentary Commissioner for the Environment, 2015b).
ECan's June 2015 progress report on the CWMS shows that the first five years of the strategy have been largely about setting up the processes and getting the community's buy-in, particularly in its rural and farming districts. A better way involves a collaborative approach to rule-making and more voluntary or incentivised action in the form of on-farm management practices, to make water use more efficient and limit nutrient loss from the soil root zone into freshwater sources, backed up by new regulatory limits such as the LWRP and the new sub-regional chapters as they are promulgated.
The Land and Water Aotearoa 9 environmental reporting website shows indicators such as total phosphorus and dissolved nitrates at monitoring sites in the region. It reveals a pattern of average to above average water quality in upland
The Canterbury experience definitely does not support any dilution of the RMA's focus on protecting the environment.
sites, and some well below average in lakes and lowland streams. ECan has been working on the quality of its aquatic ecosystem health data and monitors 200 sites annually. The 2015 CWMS progress report aggregates water quality data and reveals the same trend: 50% of alpine and high country streams generally have a good to very good water quality index (WQI), while the WQI is largely fair or below in lower hill-fed streams, and all of the Banks Peninsula streams are graded only fair, poor or very poor, and there are few signs of improvement in 2013-14 over previous years (Environment Canterbury, 2015, p.19) . Aquatic ecosystem health of spring-fed plains and urban streams showed a rapid decline in the 2012-2014 period over the previous three years, with around 70% graded as poor or below. The CWMS has milestones mapped out to 2040 and the next progress report is due in 2020. The LWRP has set some water quality and nutrient discharge limit rules for the region which are now being acted upon, and which will be progressively refined in the sub-regional chapters where more stringent limits are required. As part of its 'immediate steps' programme ECan has allocated $420,000 to 29 lowland sites and $650,000 to 36 high country and foothill steams to improve habitats that contribute to aquatic ecosystem health, but clearly there is much more to do to remediate existing damage and prevent more. Montaine lake systems are particularly vulnerable to increased run-off from intensified activity and must be better protected.
For me, the Selwyn-Waihora decision … is going to be very significant. It's a very tricky catchment. It drains into a shallow lake which is only intermittently open to the sea so it doesn't clear itself readily. So you have a sump that is collecting the nutrients from decades of land use. The zone committee laboured for three years before they recommended an agreed position to ECan, Selwyn District and Christchurch City, but it is mainly us [ECan] that has to respond, because of our powers … The zone committee's recommendations are aimed at achieving a trophic level index in the lake [Ellesmere/Waihora] which we won't get to on their plan until 2035-40 -that sort of timeline. So this is a 20-25 year programme that we are dealing with. The conditions in the lake will get worse before they get better partly because of the legacy of what is already in the aquifers and partly because the plan recognises that there will be further development that will take place in that catchment, some of which is already consented … The Central Plains water scheme is consented to supply water to more intensive farms and more hectares of intensive farming than there is at the moment and the authority for that is attached to their consent … At the same time, the alpine water that the Central Plains scheme is bringing to the catchment will take pressure off groundwater, and in turn also pressure off the lake. And there will be others outside of that scheme that still hope to develop further in that catchment. (Caygill, 2014) Increased effort going into monitoring water quality and reporting of this data for public scrutiny improves everyone's understanding and ECan accountability. Efforts are being made to motivate individual water users to play their part through farm management plans and good management guidelines, and the enforcement of rules is aimed at limiting and lowering nutrient losses. ECan encourages farmers to use the Overseer model (a nutrient-loss measurement tool) to predict their water and nutrient-use requirements to avoid over-watering and prevent leaching of excess nutrients. These efforts suggest that ECan will first take an educative rather than a prosecutorial approach to enforcing its new rules. But when the educating has been done, there must also be appropriate and effective use of sanctions when individuals do not play their part.
As an irrigation strategy for the region, the CWMS has enabled land-use changes and regional economic development on such a scale that environmental regulation has struggled to keep pace. This economic development has been based largely on a single commodity, milk, and fluctuating global prices have made this economic development appear more risky. Tightened requirements to consider water quality could be an incentive to encourage investors to adapt and move to higher-value propositions for the environment, the farmer and the economy as a whole. Alternatively, government and regulators could be tempted to soften the economic changes with increased environmental costs, both short and longer term.
Conclusion
The Canterbury experience might be seen to lend support to the government's proposals to amend the RMA to allow more participative processes, as recommended by the Land and Water Forum (2012) , and limit the opportunities for appeal to something similar to what exists in Canterbury's current arrangements. The Canterbury experience definitely does not support any dilution of the RMA's focus on protecting the environment. Rather, it exemplifies just how much worse New Zealand's water quality could become with neglect and compromise of environmental outcomes. As ECan's regulatory screws begin to tighten on some individuals, as they must, there will be push-back from those reluctant to change their practices and meet more stringent requirements. Politicians and bureaucrats need to be ready for this and prepare to meet this challenge to their authority in a wider court of public opinion, as well as using all the regulatory powers they have to compel compliance. There is a long way yet to go to make a real difference in maintaining, let alone improving, water quality in Canterbury, and no one (ECan, central government, the population of Canterbury and the rest of us) can afford to take their eyes off the size and importance of the challenge to the quality and sustainability of our environment. Canterbury needs the help of a wider set of national bottom lines for freshwater ecosystem health.
Canterbury's efforts so far exemplify a number of things which have implications for water governance at the national and regional levels. First, under conditions of changing economic development, failure to specify environmental bottom lines can very quickly lead to rapid decline in the quality of fresh water. Further, this deterioration is not a linear response that can be precisely linked to increments in intensification of water use. Freshwater ecosystems can quickly reach a point from which there is no qualitative recovery. Second, once damage to the environment has been done, through diffuse means as has occurred in Canterbury, it is a very complex, costly, multi-actor and long-term project to bring about any remediation, if it can be done at all. The jury will be out on that for some time yet, and those responsible for the damage could be long gone before the effects are realised. For other regions, the lesson is that a region-wide view of water resources is needed, one that takes a dynamic view of ecosystem health and its resilience and sustainability, and which recognises that there are bound to be episodic shifts in how water is used and how intensively.
